One important line of stock market research maintains that growth stocks are overpriced relative to value stocks and that the mispricing is generated by unsophisticated investors overreacting to periods of mostly good or bad news about firms (e.g., DeBondt and Thaler (1985) and Lakonishok, Shleifer, and Vishny (1994) ). If such overreaction is actually occurring, then trading between sophisticated and unsophisticated investors produces value and growth stock prices that settle in between their fundamental values and those which seem correct to the unsophisticated investors. Consequently, unsophisticated investors will believe (counterfactually) that growth stocks are underpriced relative to value stocks. As a result, they will expect that when important information is released about firms and the mispricing is at least partially corrected, growth stocks will experience higher returns than value stocks. A testable implication of this story is that in the days leading up to the pre-scheduled release of important information about firms, unsophisticated investors will increase their bets on growth stocks relative to value stocks.
The primary goal of this paper is to test this implication by examining the pre-earnings announcement trading of three classes of option investors: firm proprietary traders (e.g., employees of Goldman Sachs who trade options for the bank's own account), customers of full-service brokers (e.g., investors who trade options through Merrill Lynch), and customers of discount brokers (e.g., investors who trade options through Etrade). We maintain that firm proprietary traders are the most sophisticated option market participants, full-service customers have an intermediate level of sophistication, and discount customers are the least sophisticated. Later in the paper we will provide arguments, including results from previous empirical studies, which support this characterization of option market investor sophistication.
Our main result is that the least sophisticated discount customers increase their long option market positions on growth stocks relative to values stocks in the days leading up to earnings announcement dates (EADs), while the more sophisticated investors do not. The behavior of the discount customers is particularly striking, because at EADs value stocks outperform growth stocks by a wide margin (LaPorta, Lakonishok, Shleifer, and Vishny (1997) ).
1
The behavioral view that the superior returns to value stocks arise from investor overreaction is controversial, and our findings provide valuable evidence for the debate. French (1992,1993) argue that the returns to value stocks constitute rational compensation for risk in accordance with the Merton (1973) intertemporal capital asset pricing model. Daniel and Titman (1997) , however, challenge this rational interpretation by uncovering expected returns associated with value characteristics that are unrelated to the covariance structure of returns.
More recently, Davis, Fama, and French (2000) argue that in the United States the Daniel and Titman (1997) result is specific to a particular data period, while Daniel, Titman, and Wei (2001) show that it extends to the Japanese stock market. We contribute to this line of research by showing that prior to EADs unsophisticated option market investors engage in option market trading which is consistent with overreaction to stock market news of the type posited by the behavioral explanation of the value premium. Although our findings do not address the behavior of stock market investors directly, they are an important addition to the pool of available evidence, because there has been no previous research on the question of whether option investors overreact to past positive and negative news on underlying stocks. In the stock market, on the other hand, there have already been a large number of studies of investor overreaction -many of which use essentially the same data. In addition, unlike the stock market studies, we provide direct evidence that investors of varying levels of sophistication overreact differentially to stock market news.
Our results also contribute more broadly to the limits to arbitrage approach to finance. In recent years an important strand of the finance literature has investigated limitations in the ability of the arbitrage activity of sophisticated investors to push the prices of misvalued assets back to fundamental values (see e.g., DeLong, Shleifer, Summers, and Waldmann (1990) , Shleifer and Vishny (1997) , the Journal of Financial Economics special issue on "Limits on Arbitrage" (Vol. 66, Nos. 2-3, 2002) , or Shleifer (2000) ). In models of limited arbitrage, assets typically trade at prices in between fundamental values and values that unsophisticated investors mistakenly perceive as correct (e.g., DeLong, Shleifer, Summers, and Waldmann (1990, p. 712) ). 1 Consequently, in this type of framework unsophisticated investors believe that asset prices are 1 See also Section 4.1 of Cohen, Gompers, and Vuolteenaho (2002) .
2 too close to fundamental values and that this belief should be exploited when it is known that important information is about to be released into the market. To the best of our knowledge, our findings are the first empirical evidence that unsophisticated investors (1) believe that mispriced assets should deviate more than they do from fundamental values and (2) trade on these beliefs before scheduled information releases. Hence, our results provide important confirmation for two major implications of the limits to arbitrage approach to financial markets.
We use daily long and short open interest on calls and puts to measure the extent to which the various investor classes use the option market to load up on growth and value stocks. When interpreting our findings, we treat net long option market positions on underlying stocks as informative about net long bets on these stocks. Our discussions with option market professionals indicate that many option positions, especially those of less sophisticated investors, are indeed outright bets on the future movements of underlying stocks which suggests that treating net long option market positions in this way is justified. Nonetheless, we are sensitive to the fact that not all option positions reflect a view by their holders that the underlying stock will move in a direction that will increase their value. As a result, we perform tests to evaluate whether our findings are produced either by option positions which hedge bets in the underlying stock or by option positions that are part of combined strategies with other options.
In order to evaluate how likely it is that our results are driven by option positions established to hedge bets made directly in the underlying stock, we repeat our analysis using only long call open interest. We do this, because the most common positions that include both options and underlying stocks are those that are long the underlying stock and short calls (i.e., covered calls) and those that are long the underlying stock and long puts (i.e., protective puts.) Consequently, if our findings are produced by option positions that are entered into in order to hedge bets made directly in the underlying stock, they should weaken considerably or disappear altogether when the tests are conducted using only long call open interest. We find, however, that our main result is just as strong when the analysis employs only long call positions as when it includes the other option positions as well. This finding is expected, since Lakonishok, Lee, Pearson, and Poteshman (2007) show that at a large discount brokerage house most option purchases are 3 made by customers who do not hold or enter a position in the underlying stock. 2
To assess whether our conclusions are influenced by option positions that are entered into in combination with other option positions, we repeat our analysis after delta-adjusting the option open interest. The delta-adjustment converts any combined option positions into an equivalent number of shares of the underlying stock. For example, without delta-adjusting a bear spread which consists of a short position in an out-of-the-money put and a long position in an in-themoney put would be counted as a neutral bet, because the long put and the short put would cancel one another out. After delta-adjusting, however, the bear spread will be counted as a bet that the stock price will go down, because the long in-the-money put will have a greater delta (in absolute value) than the short out-of-the-money put. Our main result does not change when the analysis is performed after delta-adjusting the option open interest. Thus, we believe that it is unlikely that we misinterpret our findings because combined option positions are present in our data.
A possible non-behavioral explanation for our results is that even though at EADs the average growth stock does more poorly than the average value stock, unsophisticated option market investors have relatively more skill at identifying particular growth stocks that will have high EAD returns. If this is the case, unsophisticated investors may load up on growth relative to value stocks prior to EADs in order to exploit their greater ability to choose individual growth stocks with high EAD returns. We test for this possibility by determining whether the various investor types disproportionately establish long option market positions leading up to EADs on growth (value) stocks that do better than the average growth (value) stock at EADs. We find no evidence that the option market positions established by unsophisticated investors prior to EADs are associated with a greater ability to identify growth than value stocks with above average EAD returns.
Another potential alternative explanation for our findings is that growth stocks might attract more attention than value stocks in the days leading up to earnings announcements, and unsophisticated investors may trade options differently when underlying stocks are in the news. We test for this possibility by splitting underlying stocks into sub-samples according to the extent to which their option market activity tends to increase prior to EADs. We re-run our tests and find that the main effect is present in each sub-sample. We conclude that it is unlikely that our findings correspond to an attention effect.
As always, a risk-based explanation for our results cannot be ruled out. Specifically, it could be the case that loading up on growth relative to value stocks in the option market prior to EADs allows unsophisticated investors to hedge some type of risk that they want to protect themselves against and that the value of the hedging outweighs the lower expected returns to the option positions. It should be kept in mind, however, that in order for an alternative riskbased explanation to work, it would have to make clear why unsophisticated investors care more about the risk -whatever it might be -than sophisticated investors.
Our findings are related to a number of papers that document suboptimal behavior by option market investors. Stein (1989) presents evidence that as a group S&P 100 index option investors overreact to trends in the volatility of the underlying index. Poteshman (2001) shows that S&P 500 index option investors do so as well. The present paper finds that unsophisticated option traders overreact to past positive and negative news about the stocks that underlie equity options as well. Finucane (1997) and Poteshman and Serbin (2003) demonstrate that irrational early exercise of Chicago Board Options Exchange (CBOE) options is a regular occurrence. Poteshman and Serbin (2003) show, in addition, that this irrational exercise activity is limited to less sophisticated investors.
Our paper is also related to studies that examine incorporation of information into option prices around public news events. Cao, Chen, and Griffin (2005) find that the option market is more conducive than the stock market to information and price discovery prior to takeovers. Amin and Lee (1997) find that option market trading volume increases several days before earnings announcements while stock market trading volume does not. They also find that active-side option traders (i.e., roughly non-market makers) initiate more option positions that represent long (short) positions in the underlying stock before earnings news that is better (worse) than the most recent Value Line forecast. Furthermore, if the option positions are closed out two days after the earnings announcements, they earn a higher profit than otherwise comparable 5 positions entered into at times not leading up to earnings announcements. This finding suggests that in their sample option market traders as a whole initiate positions that benefit from the unexpected information at earnings announcement dates. By contrast, when we condition on earnings announcements for value and growth stocks, we find that unsophisticated option traders initiate positions that are ill-suited to the returns that are actually realized by these stocks at EADs.
Several recent papers also use option market data to examine the limits to arbitrage. Ofek, Richardson, and Whitelaw (2004) find that violations of put-call parity are asymmetric in the direction of short sales constraints and that the magnitude of the violations are related to the difficulty of shorting the underlying stock as measured by the rebate rate. Bollen and Whaley (2004) find that time variation in the implied volatility of both index options and options on individual equities is related to net buying pressure from public order flow. Garleneau, Pedersen, and Poteshman (2005) show that the price of an option is impacted by the demand for that option and for related options.While these papers study the impact of limited arbitrage on option prices, we use option market information as a tool for investigating limited arbitrage in the market for the underlying securities.
Finally, our paper has connections to a literature that examines stock trading by different types of investors around earnings announcements. Lee (1992) finds no evidence of informed trading in the buy/sell imbalance of equity trades prior to earnings announcements. This is true for both small trades which are presumably more likely to be made by individual investors and for large trades which are presumably more likely to be made by professional or institutional investors. Hirshleifer, Myers, Myers, and Teoh (2003) study investors at a discount brokerage house and conclude that the trading of these types of investors does not drive post-earnings announcement drift. Besides examining the option rather than the stock market and conditioning on being a value or growth stock, our study employs data that is in some ways more informative about the various types of traders. Unlike Lee (1992) , we know with certainty which type of trader is responsible for market activity. Unlike Hirshleifer, Myers, Myers, and Teoh (2003) , our data set includes all of the trades made in the market by all types of investors.
The remainder of the paper is organized as follows. Section 1 describes the data. Section 2 6 examines the returns to value and growth stocks at earnings announcements during our data period. Section 3 investigates the extent to which different types of investors load up on growth stocks relative to value stocks through their option market positions in the days leading up to EADs. Section 4 contains robustness tests including those that check whether option positions entered into in conjunction with positions in the underlying stocks or with other options are likely to effect the interpretation of our results. Section 5 assesses two possible alternative explanations for our findings. Section 6 concludes. An appendix provides details on the estimation and testing methods employed in the paper.
Data
The main data for this paper were obtained from the CBOE. The data consist of a daily record by the firm proprietary traders, the discount customers, and the full-service customers.
We maintain that among the three groups of option market investors, the firm proprietary (2003) which demonstrates that firm proprietary traders never engage in irrational early exercise of stock options while the full-service and discount customers do so with some regularity. One reason to believe that full-service customers are on average more sophisticated than discount customers is that most hedge funds trade through full-service brokerage houses. In addition, Pan and Poteshman (2004) find that the option volume of full-service customers is more informative than that of discount customers which also suggests that full-service customers are more sophisticated. Further evidence that in the option market full-service customers are more sophisticated than discount customers is provided in Lakonishok, Lee, Pearson, and Poteshman (2005) which shows that during the stock market bubble of the late 1990s and early 2000 discount customer option trading was more caught up in the speculative frenzy.
Panel A of Table 1 
Earnings Announcement Returns to Value and Growth Stocks
LaPorta, Lakonishok, Shleifer, and Vishny (1997) In order to ensure that we are not using accounting data to compute BM values for stocks before the data were actually available to investors, we compute BM values for June of year t to May of year t + 1 using accounting data for all fiscal years ending in calendar year t − 1. We include in our sample only firms for which there are sufficient data to compute BM which is defined as book equity (BE) divided by market equity (ME). ME is computed by multiplying the December of year t − 1 CRSP share price and number of shares outstanding. BE is computed from year t − 1 COMPUSTAT data. Following Davis, Fama, and French (2000) , BE is defined as the book value of stockholders' equity, plus balance sheet deferred taxes and investment tax credit (if available), minus the book value of preferred stock. Depending on availability, we use the redemption, liquidation, or par value (in that order) to estimate the book value of preferred stock. Stockholders' equity is the value reported by COMPUSTAT, if it is available. If not, we measure stockholders' equity as the book value of common equity plus the par value of preferred stock, or the book value of assets minus total liabilities (in that order).
For the June 1990 through May 2000 period, we compute the 3-day buy-and-hold earnings announcement return for value (i.e., highest BM decile) and growth (i.e., lowest BM decile) stocks. 4 We find that value stocks outperform growth stocks by an average of 95 basis points (z-statistic = 6.02, p-value = 0.0000). We also find similar differences in earnings announcement returns for value and growth stocks during the 1990 to 1994 and 1995 to 2000 subperiods. Hence, during the 1990 to 2000 time period the difference in earnings announcement returns between value and growth stocks is similar to the difference documented from 1971 to 1992 by LaPorta, Lakonishok, Shleifer, and Vishny (1997) .
Option Market Activity in Value and Growth Stocks Leading up to Earnings Announcement Dates
This section of the paper examines the option market activity of different classes of investors leading up to EADs. We focus on the question of whether unsophisticated investors load up on growth relative to value stocks prior to EADs despite the fact that value stocks substantially outperform growth stocks at EADs. Similarly, let OI CAT be the average of OI CAT t over a period from 30 days before to 30 days after the EAD. We then define the Net Long Ratio (N LR) variable as follows:
The numerator . . .
GrD is a growth dummy which takes the value 1 if the underlying stock is in the first decile of BM ratio and 0 if the underlying stock is in the 8th -10th decile of BM ratio. We define value stocks as BM deciles 8 through 10 in order to have roughly the same number of growth and value stocks with CBOE traded options. 6 All observations that are in BM deciles 2 -7 are excluded from the regressions. In Equations (2), t indexes trade dates relative to the EAD (where the EAD is defined as t = 0). For each trade date t relative to the EAD, we have a set of observations, on value and growth stocks in each quarter of the sample period.
In these regressions α t is the average N LR, for trade date t relative to the EAD, across all value options. The coefficient β t is the average difference in N LR between growth and value options, on trade date t relative to the EAD. We estimate system of equations (2) for each investor group separately. Consequently, an increasing (with time index t) β t for a group of investors indicates that these investors increase their bets on growth options relative to value options as they approach EADs. Such an increase would be consistent with the investors expecting higher return for the growth stocks relative to the value stocks at EADs.
With this framework in place, we next test whether the various investor classes increase their option market growth relative to value positions leading up to EADs. The tests compare the average β coefficients in a period close to but before the EAD (which we call the target period) with the average β coefficients in a period far from and before the EAD (which we call the benchmark period). In order to account for correlation through time in the regression error terms, we use the "Seemingly Unrelated Regression" (SUR) method. 7
We begin by specifying a "study" period before EADs (which encompasses both the benchmark and target periods). In our initial test, this period covers trade dates −21 to −2 (relative to the EADs). For each investor group, and for each trade date in the "study" period, there is a regression equation in the system, as specified in Equations (2). For this system of equations, we estimate the coefficients and their covariance matrix using the SUR method. Next, we define two sub-periods, a benchmark period and a target period.For our first estimation, the benchmark period covers the 5 trade dates from day −21 to day −17 (relative to the EAD), and the target period covers the 3 trade dates from day −4 to day −2 (relative to the EAD). We end the target period at day −2, because it is possible that earnings announcement information sometimes reaches the market the day before the COMPUSTAT earnings announcement date (i.e., the information may actually reach the market on day −1). We start the target period at day −4, because a target period of three trade dates seems like a reasonable trade-off between making the period longer to cut down on noise and making it shorter to keep it close to the EAD. We end the benchmark period at day −17 in order to end it three weeks before the end of the target period. We start the benchmark period at day −21 in order to make it one week long. Although the length and the ending date of the benchmark period are somewhat arbitrary, it will be shown below that our results do not depend on our particular choice for the benchmark period.
Given the benchmark and target periods, we test whether the average β in the target period is greater than in the benchmark period. That is, we perform a test of the following null and alternative hypotheses for the system of equations:
In expression (3),β tp is the average β coefficient in the target period, andβ bp is the the average β coefficient in the benchmark period.If for an investor group we reject H 0 in favor of H 1 , then there is a significant change in the β coefficient for that investor group from the benchmark period to the target period. An increase would indicate that close to EADs these investors on average increase their option bets on growth stocks compared to their option bets on value stocks. We use a two-stage method to estimate the SUR system. The estimator is consistent and asymptotically normal (cf. Amemiya (1985) and Srivastava and Giles (1987) ). These issues are discussed in more depth in the Appendix.
We present the results of the formal tests in Table 2 . The table indicates a statistically significant increase (at the 0.5% level) in the discount customer β coefficient from the benchmark period to the target period. Consequently, there is reliable evidence that the least sophisticated option market investors load up on growth options relative to value options in the period shortly before
EADs. This occurs despite the fact that value stocks outperform growth stocks by a wide margin at EADs. 8 For full-service customers the change is essentially zero. Hence, there is no evidence they load either up or down on growth options relative to value options just before EADs.
For the firm proprietary traders, we find a decrease in the average beta coefficient from the benchmark to the target period. Although, the magnitude of the estimated coefficient is large (almost two times that of discount customers), the test statistic has a p-value of 0.577, which indicates that the difference is not statistically significant. The upshot is that the sign of this coefficient suggests that the most sophisticated investors in the option market correctly speculate on the EAD difference between growth and value returns, but the evidence is not strong enough to make a reliable inference.
Robustness

Benchmark Period
It is natural to ask whether the results in section 3 are sensitive to the choice of benchmark period. In order to address this question, we repeat the tests reported in Table 2 , while systematically varying the benchmark period. We consider all benchmark periods starting from 26 to 16 trade dates before the EAD and ending from 22 to 12 trade dates before the EAD, subject to the constraint that the length of the benchmark period is at least 5 trade days. For the reasons discussed above, we keep the target period fixed at the interval from trade date −4 to trade date −2 relative to the EAD.
All together there are 66 test configurations, and we perform the tests from Table 2 for each of these configurations. Table 3 reports two groups of numbers: (1) The frequency across the 66 configurations of the test statistics (for the change in the average β ,β tp −β bp ,) that meet the row's criteria, 9 and (2) the averageβ tp −β bp across configurations that meet the row's criteria. The results indicate that the main findings in Table 2 are quite robust to the choice of the benchmark period. In Table 2 , the difference,β tp −β bp , for the discount customers is 0.028 and significant at the 0.5% level. In Table 3 , the discount customer difference is significant at the 1% level for 56 of the 66 benchmark periods, with an average of 0.027. It is positive and significant at the 5% level for the other 10 benchmark periods. Table 2 indicates that the full-service group's N LR measure does not change prior to EADs: The test statistic is −0.0006 and insignificant at the 90% level. In Table 3 , the test statistic is positive and insignificant at the 10% level for 44% of the configurations, and negative and insignificant at the 10% levels for the other 56% of the configurations, and the magnitude of the difference is around 0.001, on average, in both cases. Hence, changing the benchmark period does not have a major impact on the results for the full-service investors. Finally, like Table 2, Table 3 suggests that the firm proprietary traders may wisely reduce their option bets on growth stocks relative to value stocks close to EADs. In particular, for 85% of the configurations the test statistic is negative (though insignificant at the 10% level).
Hedging
So far we have implicitly assumed that changes in investor option portfolios prior to EADs reflect speculative trading. Next, we assess this assumption by examining whether it is likely that the use of options as hedging tools drives our results.
Options Combined with Other Options
We consider first the use of options to hedge other options. In order to investigate whether it is likely that this use of options produces our results, we re-run our N LR tests after delta-adjusting the option open interest. We do this because the delta-adjustment converts any combined option positions into an equivalent number of shares of the underlying stock. Therefore, the deltaadjusted net option position in a stock factors out any hedging among the options and just leaves the component of the option positions that would be speculative in the absence of positions in the underlying stock. Put differently, the delta-adjusted net open interest on a given stock measures whether the total option position on the stock becomes more or less valuable when the stock price appreciates. As a result, delta-adjusting net option positions controls for hedging among the options.
We define a N LR variable to use in place of the N LR variable in our analysis: statistic is significant at the 0.3% level for the discount investors and is insignificant for the full-service investors and the firm proprietary traders. In Table 5 , we also check these results for their sensitivity to the benchmark period. Once again, varying the benchmark period does not suggest that there is anything unusual about the primary benchmark period of −21 to −17 trade dates before the EAD.
Options Combined with Underlying Stocks
Options can also be used to hedge underlying stocks. In order to understand our approach, note that the most common strategies that include both options and underlying stock are those that are long the underlying stock and short calls (i.e., covered calls) and those that are long the underlying stock and long puts (i.e., protective puts.) Consequently, if our findings are produced by option positions that are entered into in order to hedge bets made directly in the underlying stock, they should become considerably weaker or disappear when the tests are conducted without short call and long put open interest. Since, in addition, a natural way for investors to use the option market to speculate on stocks is to buy calls, we repeat our analysis using only long call open interest to measure investor speculation via the option market on value and growth stocks. Lakonishok, Lee, Pearson, and Poteshman (2007) show that in the Odean data set of accounts from a large discount brokerage call buying is usually not accompanied by existing or new positions in the underlying stock. 11
We define a "Long Call (Open Interest) Ratio" LCR variable which divides the long call open interest by the sum of the four types of open interest:
LCR t ≡ OI long call t OI long call + OI short call + OI long put + OI short put
The division by total average open interest controls for heterogeneity in overall option market activity across underlying stocks. Table 6 shows the results of statistical tests like those in Table 2 , but with the LCR variable. The main findings from section 3 continue to hold.
We also check the sensitivity of these results to the choice of the benchmark period by perturbing the endpoints of the benchmark period as we did for the N LR tests in Table 3 . The results are presented in Table 7 , which indicate that the LCR analysis is robust to the choice of the benchmark period. Finally, we repeat all analysis with delta-adjusted long call ratio, LCR , in tables 8 and 9. All previous results continue to hold with the delta-adjusted long call ratio.
Alternative Explanations
This section of the paper examines two potential alternative explanations for our results. The first is that unsophisticated investors have a greater ability to pick growth than value stocks which do well at EADs. The second is that leading up to EADs greater attention is paid to growth than value stocks.
Stock Picking
We have shown that unsophisticated investors increase their option market positions in growth stocks relative to value stocks leading up to EADs. This finding has been interpreted as evidence 11 It is also worth noting that investors hold a lot more long than short stock positions. In fact, Odean (1999) reports that less than one percent of the stock sales in his data set are short sales. (His data cover records of a large number of customers at a major discount brokerage house.) Since long calls would hedge short rather than long stock positions, the lack of short stock positions also suggests that long call positions are relatively less likely than other option positions to hedge holdings in the underlying stock.
that unsophisticated investors overreact to news on underlying stocks. A possible alternative explanation for our results is that unsophisticated investors have a greater ability to identify growth than value stocks with above average EAD returns. If this is the case, then it may be perfectly rational for these investors to load up on growth relative to value stocks prior to EADs, even though the average value stock significantly outperforms the average growth stock at EADs.
To test for this possibility, we run the following regression for each investor group:
In this equation, observations are comprised of the cross-section of stocks repeated for each quarter in our sample period subject to the following restrictions. For a given investor group, the γ 0 coefficient is the average 3-day EAD return on the subset of value stocks for which the investor group carries non-zero total option open interest at some time in the [−30, 30] period. 12 For simplicity, we will refer to this subset of stocks as the value stocks that are traded by the investor group and similarly for growth stocks. The remainder of this paragraph discusses the returns to these subsets of stocks. In Equation (6), when an investor group's N LR increases by α from the benchmark period to the target period, a value stock's EAD return will increase by γ 1 × α. A growth stock's EAD return will increase by (γ 1 + γ 3 ) × α when the investor group's N LR increases by α from the benchmark to the target period. Consequently, a significantly positive estimate for the γ 3 coefficient indicates that the investor group has a greater ability to identify growth stocks than value stocks that perform above average at EADs.
An insignificant γ 3 indicates that there is no evidence of a difference between the investor group's ability to choose among growth and value stocks at EADs. A significant negative γ 3 indicates that the investor group has a lesser ability to identify growth stocks than value stocks that perform above average at EADs. Table 10 displays the coefficient estimates from regression equation (6). The γ 3 coefficient for all investor groups is negative and insignificant at the 10% level. Hence, there is no evidence that before EADs any group of investors are better at choosing growth than value stocks. In fact, insofar as the negative sign carries any information at all, it indicates that these investors may be somewhat better at choosing value stocks prior to EADs. These results suggest that it is unlikely that discount investors load up in the option market on growth relative to value stocks before EADs, because they are better at identifying growth than value stocks that do better than average.
We also check how sensitive the results in Table 10 are to the choice of the benchmark period.
As in section 4, we vary the benchmark period and repeat the regression in Equation (6). The results, reported in Table 11 , indicate that the conclusions do not change when the benchmark period is altered. Finally, we repeat the analysis in this section with delta-adjusted net long ratio, N LR , and report the results in tables 12 and 13. All results are confirmed in these tables.
Attention
Growth stocks may attract more attention than value stocks leading up to EADs. This would occur, for example, if growth stocks experience more media reports or internet rumors shortly before earnings releases. We assess whether our finding corresponds to an attention effect by dividing our sample of underlying stocks into two groups based upon their tendency to have increased option market activity leading up to EADs. We then check whether our result is present in each group. More specifically, we define the daily option trade volume for a stock as the sum of the absolute values of the daily difference in open interest for the options written on the stock.
Next for each stock and EAD, we compute the ratio of the daily option trading volume during the ten trade dates leading up to the EAD to the daily trading volume from 30 to 20 trade dates before the EAD. The stocks are then sorted into a low and a high option market activity group depending upon whether the ratios are above or below the median. We repeat our main test from Table 2 on each group where the value (growth) stocks are defined by the highest (lowest) tercile of BM within the group.
For the discount customers, the increase in the average beta coefficient from the benchmark period to the target period is positive for both the low and high option market activity groups with p-values of less than 0.003 in both cases. For the full-service customers and the firm traders, the changes in the average beta coefficient for both the high and the low option market activity groups are insignificant. Hence, the paper's main effect is present in both the low and and high option market activity groups. 13 As a result, it appears unlikely that the paper's main effect reflects a combination of growth stocks getting more attention leading up to EADs and option market activity increases being concentrated in long option positions. 14
Conclusion
This paper provides evidence that less sophisticated option market investors increase their option market bets on growth stocks relative to value stocks in the days leading up to earnings announcements. No such change is observed for more sophisticated option market investors.
Our findings provide new information about the behavior of option market investors and also contribute to two major issues in the finance literature.
First, the behavior we document is consistent with unsophisticated option market investors overreacting to news on underlying stocks. Although a number of researchers have previously used stock market data to argue that unsophisticated stock market investors overreact to stock 13 Furthermore, for discount customers if underlying stocks are first sorted into quintiles based on option market activity, the β coefficient increases more for the growth than the value stocks within each option market activity quintile.
14 As an alternative way to control for any differential changes in option market activity leading up to EADs across underlying stocks, we redefined the N LR variable as N LRt ≡ OI long callt − OI short callt − OI long putt + OI short put OI long callt + OI short callt + OI long putt + OI short putt , so that the denominator accounts for any changes in levels of option activity around EADs. Changing the N LR variable in this way leaves all of the paper's main results unaltered.
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market news (e.g., DeBondt and Thaler (1985) and Lakonishok, Shleifer, and Vishny (1994) ), this interpretation of the historically high returns of value compared to growth stocks has been controversial (e.g., French (1992,1993) , Daniel and Titman (1997) , Davis, Fama, and French (2000) , Daniel, Titman, and Wei (2001) .) Our evidence provides an important contribution to this debate, because it comes from a market where the question of overreaction to positive and negative stock market news has not been previously addressed. A relatively fixed pool of stock market data, on the other hand, has already been used to study this question a number of times. Our results are especially compelling, because value stocks outperform growth stocks by a wide margin at EADs. This EAD return differential makes it surprising that any group of investors would load up on growth relative to value stocks leading up to EADs.
Second, our findings make a more general contribution to the growing literature on the limits to arbitrage. In models of limited arbitrage, asset prices typically settle in between fundamental values and the values that unsophisticated investors erroneously believe are correct. This is the case, for example, in the well-known model of DeLong, Summers, Shleifer, and Waldmann (1990).
Consequently, these models imply that before the scheduled release of important news about firms, unsophisticated investors will place bets that stock prices will move further away from fundamental values. Insofar as we are aware, our results provide the first empirical evidence (1) that unsophisticated investors believe that asset prices should deviate more than they actually do from fundamental values and (2) that they place bets before scheduled news releases in a misguided effort to profit from their mistaken expectations that prices will move even further away from fundamental values when the news reaches the market.
Appendix
This appendix provides details on the estimation and test methods employed in the paper.
A standard SUR model consists of T regression equations:
where y t ≡ (y t,1 , . . . , y t,N ) is the N × 1 vector of N observations on the t-th dependent variable, X t ≡ (x 1 t , . . . , x K t ) is the N × K matrix each column of which, x i t ≡ (x i t,1 , . . . , x i t,N ) i = 1, . . . , K , comprises the N observations on the ith regressor in the tth equation of the model, u t ≡ (u t,1 , . . . , u t,N ) is the N × 1 vector of error terms in the tth equation of the model, and β t = (β t,1 , . . . , β t,K ) is the K × 1 vector of coefficients in the tth equation of the model.
We can stack the equations:
and obtain a more compact form:
We make the following standard SUR framework assumptions:
1. X t is fixed, with rank(X t ) = K .
lim N →∞
1
N X s X t = Q st , where Q st is non-singular with fixed and finite elements.
The error covariance in the standard regression model is a scalar times an identity matrix (i.i.d. assumption), whereas the covariance in Equation (9) is a positive definite, but not necessarily diagonal, matrix Ω. One can still apply OLS to the SUR model to obtain an unbiased estimator,β O . The estimator and its covariance matrix are:
If the error covariance, Ω , were known then one could use the Generalized Least Squares (GLS) method. The estimator,β G , and its covariance matrix are:
It can be easily shown that Varβ O ≥ Varβ G , and in general the OLS estimator is not efficient.
In the special case where X 1 = · · · = X T , the GLS and OLS estimators are the same:β G = (X X) −1 X y , and
Still, the usual OLS estimate of the coefficients' covariance matrix, σ 2 (X X) −1 , is not consistent.
In practice, the error covariance Ω is unknown and therefore the GLS method cannot be implemented. If a consistent estimator,Ω, for the error covariance is available, then one can use the Feasible GLS (FGLS) method:β
FGLS is a two-stage method: In the first step one obtains a consistent estimate of the error covariance,Ω. In the second step, Equation (12) is used for the estimation. In many cases, a good candidate forΩ is the estimate of the error covariance from the OLS method. To apply the FGLS method to SUR models, we first estimate Σ byσ t,τ = N −1û tû τ , whereû t = y t − X tβt,O are the OLS residuals from the tth equation. The FGLS estimator then has the following form:
These estimate are consistent as N gets large while T is fixed. The estimators from FGLS and GLS have the same asymptotic distribution:
Comparing Equation (2) in section 3 and Equation (7) here indicates that in the special case of our model (suppressing the investor group index i):
(1 N , GrD), and therefore the OLS and GLS estimates coincide. Simple algebra shows thatâ t = N g + N v ). Also, s v t,τ and s g t,τ are the covariance of N LR in periods t and τ in the sub-sample of value and growth options, respectively. Finally, the estimate of the covariance of the coefficient estimates has the following simple form: This table contains the results of a test for whether the Net Long Ratio (N LR) for growth relative to value stock changes prior to earnings announcement dates (EADs). The N LR variable measures the net long positions that investors take in underlying stocks through their option market positions. The test is performed separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). For each investor group the test proceeds by running the following regression separately for each trade date t (for t = −21 to t = −2) measured relative to EADs:
where N LR t is the net long option market position held by the investor class, on trade date t relative to an earnings announcement date and GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. Only observations on underlying growth and value stocks are used in the regressions. The β t coefficient is the average difference in the N LR variable between growth and value options for the investor group on trade date t relative to the earnings announcement date. The regression equations are estimated using the Seemingly Unrelated Regressions (SUR) methodology in order to account for correlation through time in error terms. Definingβ bp as the average β coefficient during a benchmark period that runs from −21 to −17 trade dates before EADs andβ tp as the average β coefficient during a target period that runs from −4 to −2 trade dates before EADs, for each investor group the null hypothesis thatβ tp −β bp = 0 is tested against the alternative hypothesis thatβ tp −β bp = 0. If the null hypothesis is rejected in favor of the alternative, then there is a significant change in the β coefficient from the benchmark to the target period. A significant increase is consistent with the investor group loading up just prior to EADs on growth relative to value stocks through its option market positions. The statistical tests are based on the asymptotic normality of the SUR model's estimates, and the p values are two-sided probabilities from a standard normal distribution. This table reports the distribution of a statistic used to test whether the Net Long Ratio (N LR) for growth relative to value stock changes prior to earnings announcement dates (EADs). The distribution is obtained by varying the benchmark period used to construct the statistic. The N LR variable measures the net long positions that investors take in underlying stocks through their option market positions. The test statistic is obtained separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). It is computed by running the following regression separately for each investor group and each trade date t during a benchmark period that runs from t = −a to t = −b and a target period that runs from t = −4 to t = −2 where t is the trade date measured relative to EADs:
For each investor group, the N LR t is the net long option market position held by the investor class on trade date t relative to an earnings announcement date and GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise.
Only observations on underlying growth and value stocks are used in the regressions. The β t coefficient is the average difference in the N LR variable between growth and value options for the investor group on trade date t relative to the earnings announcement date. The regression equations are estimated using the Seemingly Unrelated Regressions (SUR) methodology in order to account for correlation through time in the error terms. Definingβ bp as the average β coefficient during a benchmark period that runs from −a to −b trade dates before EADs andβ tp as the average β coefficient during a target period that runs from This table contains the results of a test for whether the delta-adjusted Net Long Ratio (N LR ) for growth relative to value stock changes prior to earnings announcement dates (EADs). The N LR variable measures the net long positions that investors take in underlying stocks through their option market positions. For each investor group the test proceeds by running the following regression separately for each trade date t (for t = −21 to t = −2) measured relative to EADs:
where N LR t is the net long option market position held by the investor class, on trade date t relative to an earnings announcement date and GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. Only observations on underlying growth and value stocks are used in the regressions. The β t coefficient is the average difference in the N LR variable between growth and value options for the investor group on trade date t relative to the earnings announcement date. The regression equations are estimated using the Seemingly Unrelated Regressions (SUR) methodology in order to account for correlation through time in error terms. Definingβ bp as the average β coefficient during a benchmark period that runs from −21 to −17 trade dates before EADs andβ tp as the average β coefficient during a target period that runs from −4 to −2 trade dates before EADs, for each investor group the null hypothesis thatβ tp −β bp = 0 is tested against the alternative hypothesis thatβ tp −β bp = 0. If the null hypothesis is rejected in favor of the alternative, then there is a significant change in the β coefficient from the benchmark to the target period. A significant increase is consistent with the investor group loading up just prior to EADs on growth relative to value stocks through its option market positions. The statistical tests are based on the asymptotic normality of the SUR model's estimates, and the p values are two-sided probabilities from a standard normal distribution. This table reports the distribution of a statistic used to test whether the delta-adjusted Net Long Ratio (N LR ) for growth relative to value stock changes prior to earnings announcement dates (EADs). The distribution is obtained by varying the benchmark period used to construct the statistic. The N LR variable measures the net long positions that investors take in underlying stocks through their option market positions. The test statistic is obtained separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). It is computed by running the following regression separately for each investor group and each trade date t during a benchmark period that runs from t = −a to t = −b and a target period that runs from t = −4 to t = −2 where t is the trade date measured relative to EADs:
Investor Typeβ
For each investor group, the N LR t is the net long option market position held by the investor class on trade date t relative to an earnings announcement date and GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. Only observations on underlying growth and value stocks are used in the regressions. The β t coefficient is the average difference in the N LR variable between growth and value options for the investor group on trade date t relative to the earnings announcement date. The regression equations are estimated using the Seemingly Unrelated Regressions (SUR) methodology in order to account for correlation through time in the error terms. Definingβ bp as the average β coefficient during a benchmark period that runs from −a to −b trade dates before EADs andβ tp as the average β coefficient during a target period that runs from −4 to −2 trade dates before EADs, for each investor group the statistic is computed for all combinations of a and b where −24 ≤ a ≤ −18 and −20 ≤ b ≤ −14 subject to the restriction that −a ≤ −b − 5. There are a total of 66 combinations of a and b which meet these requirements. The "Freq." columns report the frequency of configurations that fall in each category and the "Av. Diff." columns report the averageβ tp −β bp across such configurations. This table contains the results of a test for whether the Long Call Ratio (LCR) for growth relative to value stock changes prior to earnings announcement dates (EADs). The test is performed separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). For each investor group the test proceeds by running the following regression separately for each trade date t (for t = −21 to t = −2) measured relative to EADs:
where LCR t is the long call position held by the investor class, on trade date t relative to an earnings announcement date and GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. Only observations on underlying growth and value stocks are used in the regressions. The β t coefficient is the average difference in the LCR variable between growth and value options for the investor group on trade date t relative to the earnings announcement date. The regression equations are estimated using the Seemingly Unrelated Regressions (SUR) methodology in order to account for correlation through time in error terms. Defininḡ β bp as the average β coefficient during a benchmark period that runs from −21 to −17 trade dates before EADs andβ tp as the average β coefficient during a target period that runs from −4 to −2 trade dates before EADs, for each investor group the null hypothesis thatβ tp −β bp = 0 is tested against the alternative hypothesis thatβ tp −β bp = 0. If the null hypothesis is rejected in favor of the alternative, then there is a significant change in the β coefficient from the benchmark to the target period. A significant increase is consistent with the investor group loading up just prior to EADs on growth relative to value stocks through its long call positions. The statistical tests are based on the asymptotic normality of the SUR model's estimates, and the p values are two-sided probabilities from a standard normal distribution. This table reports the distribution of a statistic used to test whether the Net Long Ratio (LCR) for growth relative to value stock changes prior to earnings announcement dates (EADs). The distribution is obtained by varying the benchmark period used to construct the statistic. The test statistic is obtained separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). For each investor group, it is computed by running the following regression separately for each trade date t during a benchmark period that runs from t = −a to t = −b and a target period that runs from t = −4 to t = −2 where t is the trade date measured relative to EADs:
For each investor group, the LCR t is the net long option market position held by investor class on trade date t relative to an earnings announcement date and GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise.
Only observations on underlying growth and value stocks are used in the regressions. The β t coefficient is the average difference in the LCR variable between growth and value options for the investor group on trade date t relative to the earnings announcement date. The regression equations are estimated using the Seemingly Unrelated Regressions (SUR) methodology in order to account for correlation through time in error terms. Definingβ bp as the average β coefficient during a benchmark period that runs from −a to −b trade dates before EADs andβ tp as the average β coefficient during a target period that runs from −4 to −2 trade dates before EADs, for each investor group the statistic is computed for all combinations of a and b where −24 ≤ a ≤ −18 and −20 ≤ b ≤ −14 subject to the restriction that −a ≤ −b − 5. There are a total of 66 combinations of a and b which meet these requirements. The "Freq." columns report the frequency of configurations that fall in each category and the "Av. Diff." columns report the averagē β tp −β bp across such configurations. This table contains the results of a test for whether the delta-adjusted Long Call Ratio (LCR ) for growth relative to value stock changes prior to earnings announcement dates (EADs). The test is performed separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). For each investor group the test proceeds by running the following regression separately for each trade date t (for t = −21 to t = −2) measured relative to EADs:
where LCR t is the delta-adjusted long call position held by the investor class, on trade date t relative to an earnings announcement date and GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. Only observations on underlying growth and value stocks are used in the regressions. The β t coefficient is the average difference in the LCR variable between growth and value options for the investor group on trade date t relative to the earnings announcement date. The regression equations are estimated using the Seemingly Unrelated Regressions (SUR) methodology in order to account for correlation through time in error terms. Definingβ bp as the average β coefficient during a benchmark period that runs from −21 to −17 trade dates before EADs andβ tp as the average β coefficient during a target period that runs from −4 to −2 trade dates before EADs, for each investor group the null hypothesis thatβ tp −β bp = 0 is tested against the alternative hypothesis thatβ tp −β bp = 0. If the null hypothesis is rejected in favor of the alternative, then there is a significant change in the β coefficient from the benchmark to the target period. A significant increase is consistent with the investor group loading up just prior to EADs on growth relative to value stocks through its (delta-adjusted) long call positions. The statistical tests are based on the asymptotic normality of the SUR model's estimates, and the p values are two-sided probabilities from a standard normal distribution. Discount) , and customers of full-service brokers (Full-Service). For each investor group, it is computed by running the following regression separately for each trade date t during a benchmark period that runs from t = −a to t = −b and a target period that runs from t = −4 to t = −2 where t is the trade date measured relative to EADs:
For each investor group, the LCR t is the delta-adjusted long call option market position held by investor class on trade date t relative to an earnings announcement date and GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. Only observations on underlying growth and value stocks are used in the regressions. The β t coefficient is the average difference in the LCR variable between growth and value options for the investor group on trade date t relative to the earnings announcement date. The regression equations are estimated using the Seemingly Unrelated Regressions (SUR) methodology in order to account for correlation through time in error terms. Definingβ bp as the average β coefficient during a benchmark period that runs from −a to −b trade dates before EADs andβ tp as the average β coefficient during a target period that runs from −4 to −2 trade dates before EADs, for each investor group the statistic is computed for all combinations of a and b where −24 ≤ a ≤ −18 and −20 ≤ b ≤ −14 subject to the restriction that −a ≤ −b − 5. There are a total of 66 combinations of a and b which meet these requirements. The "Freq." columns report the frequency of configurations that fall in each category and the "Av. This table reports the result of a regression that is run to test whether the option market activity of various groups of investors indicates a greater ability to identify growth than value stocks with above average earnings announcement date (EAD) returns. The regression is run separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). The regression specification is:
The Ret [−1:1] variable is the return on underlying stock from the trade date before through the trade date after its EAD. For each investor group, the ∆N LR variable is the investor group's change in the average net long ratio (NLR) on the underlying stock from a benchmark period −21 to −17 trade dates before the EAD to a target period −4 to −2 trade dates before the EAD. The N LR variable measures the net long positions that investors take in underlying stocks through their option market positions. GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. A positive estimate for the γ 3 coefficient indicates that the investor group has a greater ability to identify growth than value stocks that perform above average at EADs.
Investor Type
Intercept This table reports the distribution of a coefficient used to estimate whether investors have a greater ability to identify growth than value stocks that perform above average at EADs The distribution is obtained by varying the benchmark period used to estimate the coefficient. The coefficient is obtained by estimating a regression that is is run separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). The regression specification is:
The Ret [−1:1] variable is the return on the underlying stock from the trade date before through the trade date after the EAD. For a given investor group, the ∆N LR variable is the investor group's change in the average net long ratio (NLR) on the underlying stock from a benchmark period −a to −b trade dates before the EAD to a target period −4 to −2 trade dates before the EAD. The N LR variable measures the net long positions that investors take in underlying stocks through their option market positions. GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. A positive estimate for the γ 3 coefficient indicates that investor group i has a greater ability to identify growth than value stocks that perform above average at EADs. The coefficient is estimated for all combinations of a and b where −24 ≤ a ≤ −18 and −20 ≤ b ≤ −14 subject to the restriction that −a ≤ −b − 5. There are a total of 66 combinations of a and b which meet these requirements. The "Freq." columns report the frequency of configurations that fall in each category and the "Av. Coef." columns report the average γ across such configurations. This table reports the result of a regression that is run to test whether the option market activity of various groups of investors indicates a greater ability to identify growth than value stocks with above average earnings announcement date (EAD) returns. The regression is run separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). The regression specification is:
Ret [−1:1] = γ 0 + γ 1 ∆N LR +γ 2 GrD + γ 3 GrD × ∆N LR +
The Ret [−1:1] variable is the return on underlying stock from the trade date before through the trade date after its EAD. For each investor group, the ∆N LR variable is the investor group's change in the average delta-adjusted net long ratio (NLR) on the underlying stock from a benchmark period −21 to −17 trade dates before the EAD to a target period −4 to −2 trade dates before the EAD. The N LR variable measures the (delta-adjusted) net long positions that investors take in underlying stocks through their option market positions. GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. A positive estimate for the γ 3 coefficient indicates that the investor group has a greater ability to identify growth than value stocks that perform above average at EADs. 0.0007 * * * : significant at the 5 % , * * : significant at the 10 % , * : significant at the 20 % This table reports the distribution of a coefficient used to estimate whether investors have a greater ability to identify growth than value stocks that perform above average at EADs The distribution is obtained by varying the benchmark period used to estimate the coefficient. The coefficient is obtained by estimating a regression that is is run separately for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service). The regression specification is:
Investor
Ret [−1:1] = γ 0 + γ 1 ∆N LR +γ 2 GrD + γ 3 GrD × ∆N LR + The Ret [−1:1] variable is the return on the underlying stock from the trade date before through the trade date after the EAD. For a given investor group, the ∆N LR variable is the investor group's change in the average delta-adjusted net long ratio (NLR) on the underlying stock from a benchmark period −a to −b trade dates before the EAD to a target period −4 to −2 trade dates before the EAD. The N LR variable measures the (delta-adjusted) net long positions that investors take in underlying stocks through their option market positions. GrD is a growth stock dummy that is one when the underlying stock is a growth stock (has book-to-market value in the bottom decile) and is zero otherwise. A positive estimate for the γ 3 coefficient indicates that investor group i has a greater ability to identify growth than value stocks that perform above average at EADs. The coefficient is estimated for all combinations of a and b where −24 ≤ a ≤ −18 and −20 ≤ b ≤ −14 subject to the restriction that −a ≤ −b − 5. There are a total of 66 combinations of a and b which meet these requirements. The "Freq." columns report the frequency of configurations that fall in each category and the "Av. Coef." columns report the average γ across such configurations. The N LR ∆ variable measures the (delta-adjusted) net long positions that investors take in underlying stocks through their option market positions. This figure presents for firm proprietary traders (Firm Proprietary), customers of discount brokers (Discount), and customers of full-service brokers (Full-Service) average N LR ∆ as a function of the number of trade dates relative to an earnings announcement date.
